Hepatic encephalopathy influences high-affinity uptake of transmitter glutamate and aspartate into the hippocampal formation.
The present work was carried out to study the influence of ammonia and factors from sera and cerebrospinal fluid (CSF) from patients with different degrees of chronic liver diseases on [3H]D-aspartate (Asp) and [3H]L-glutamate (Glu) high-affinity uptake into the rat hippocampal formation. For comparison, high-affinity uptake of Glu and Asp was determined in human hippocampal brain tissue obtained at autopsy from cirrhotic patients dying in hepatic coma and from control brains free from neurological, psychiatric, or hepatic diseases. Sera and CSF from patients with chronic liver failure and hepatic encephalopathy (HE) were seen to reduce dramatically Glu and Asp uptake into rat hippocampal dendritic layers. A close inverse relationship was found to exist between the level of ammonia in the sera and the inhibition of uptake, both phenomena correlating highly with the extent of liver failure. The present findings, obtained after dilution of sera from patients with HE while maintaining initial ammonium levels, elucidate, however, that ammonia alone cannot account for the reduction in Glu/Asp uptake capacity. The inhibition of Asp uptake into human hippocampal formation of patients dying in hepatic coma was even more pronounced when compared to that found in rat hippocampus incubated in sera and CSF from patients. Glu/Asp uptake into brain tissue is supposed to be an important factor in the pathogenesis of HE accompanying liver dysfunctions.